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(54) [Title of the Invention] DATA TRANSMISSION SYSTEM 
(57 ) [Abstract] 

[Purpose] To transmit data in multichannel efficiently by time 
division. 

[Constitution] A data transmission system in which data signals 
X, each including frame synchronizing signal , of a plurality 
of channels are superimposed by a parallel/serial converter 2 
to generate a transmitting signal Y in a transmission side T 
and the transmitting signal Y is separated by a serial/parallel 
converter 4 to reproduce data signals P of each channel in a 
reception side R, wherein data signals X are superimposed so 
that frame phase of the data signal X of each channel is shifted 
each other in the transmission side T and timing of the 
serial/parallel converter 4 is adjusted based on frame phase 
information extracted from separated data signal P so that the 
data signal P of a desired channel is outputted from a 
predetermined output port 6-1 - 6-n in the reception side R. 
[Claims] 

1. A data transmission system in which a data signal, each 
including frame synchronizing signal, of a plurality of 
channels are superimposed by a parallel/serial converter to 
generate a transmitting signal in a transmission side and the 
transmitting signal is separated by a serial/parallel converter 
to reproduce a data signal of each channel in a reception side, 
wherein 
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the data signal is superimposed so that frame phase of 
the data signal of each channel is shifted each other in the 
transmission side, and wherein channel information is detected 
based on frame phase information extracted from the separated 
data signal and timing of the serial/parallel converter is 
adjusted so that a predetermined channel is outputted from a 
desired output port. 

2. A data transmission system for realizing the data 
transmission system defined in claim 1, comprising: 

a transmitter comprising a plurality of input ports which 
receive data signal each having a frame signal and a 
parallel/serial converter for superimposing data signal to be 
inputted through the input port with frame phase different 
each other to generate a transmitting signal; 

a transmission line for propagating a transmitting signal 
sent from the transmitter; and 

a receiver comprising a serial/parallel converter for 
separating the transmitting signal received from the 
transmission line by each data signal, a plurality of frame 
synchronizing sections which each frame-synchronizes the 
separated data signal and extracts frame phase information, a 
plurality of output ports for leading an output of the frame 
synchronizing section to outside and a frame phase deciding 
section which detects channel information based on the frame 
phase information and generates a controlling signal for 
controlling timing of the serial/parallel converter so that a 
predetermined channel is outputted from a desired output port. 
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[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Pertains] 

The present invention relates to a data transmission 
system. More particularly, the present invention relates to 
a novel data transmission system for multiplexing digital 
signal of a plurality of channels by time division to transmit 
and a novel constitution of a data transmission system for 
realizing this data transmission system. 
[0002] 
[Prior Art] 

Fig. 2 is a diagram showing one typical constitution of 
a data transmission system which can use when data signal, 
including frame synchronizing signal, of a plurality of 
channels is superimposed to transmit. 
[0003] 

As shown in Fig. 2, in this system, a transmitter T is 
comprised of n input ports 1-1 - 1-n and a parallel/serial 
converter 2. On the other hand, a receiver R-l connected with 
this transmission T through a transmission line 3 comprises a 
serial/parallel converter 4 which receives a transmitting 
signal from the transmission line 3, n frame synchronizing 
sections 5-1 - 5-n which each receive an output of the 
serial/parallel converter 4 and n output ports 6-1 - 6-n 
connected with frame synchronizing sections 5-1 - 5-n 
respectively. In addition, the receiver R-l comprises a 
channel number identifying section 7 which receives an output 
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signal of each frame synchronizing section 5-1 - 5-n and 
generates a controlling signal controlling timing of the 
serial/parallel converter 4 based on channel information 
extracted from this output signal • 
[0004] 

In the data transmission system constituted as described 
above, n data signals A of 1-n channels including a channel 
number signal and the frame synchronizing signal by a frame 
respectively are inputted to each input ports 1-1 - 1-n of the 
transmitter T. These data signals A are superimposed by the 
parallel/serial converter 2 to send to the transmission line 
3 as one transmitting signal B. 
[0005] 

On the other hand, the serial/parallel converter 4 of the 
receiver R-l separates the received transmitting signal B to 
n parallel signals to send to frame synchronizing sections 5-1 
- 5-n respectively. Each frame synchronizing section 5-1 - 5-n 
extracts the frame synchronizing signal from the inputted 
signal respectively and outputs to each output port 6-1 - 6-n 
as data signals C or D after synchronization. And, the channel 
number identifying section 7 is constituted so as to extract 
a channel number signal from an output signal of frame 
synchronizing sections 5-1 - 5-n and generate the controlling 
signal to adjust timing of the serial/parallel converter 4 in 
the case where a data signal of the desired channel is not 
outputted to the predetermined output port, that is, when a data 
signal D shown in Fig. 2 is outputted. 
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[0006] 

[Problem to be Solved by the Invention] 

In the conventional data transmission system described 
above, there has been a problem that effective data transmission 
volume is reduced since the channel number signal must be 
inserted by the frame of the data signal to be transmitted • 
[0007] 

On the other hand, constituting the transmitting signal 
by n channels multi-frame for avoiding the problem described 
above is proposed, however, in this case, effective signal 
transmission rate of the transmitting signal increase since a 
multi-frame synchronizing signal must be added to the 
transmitting signal . 
[0008] 

Then, it is an object of the present invention to solve 
the above-mentioned problem and provide a novel data 
transmission system which can superimpose data signals of a 
plurality of channels to transmit without affection to 
transmission rate of the transmitting signal and 
separate/reproduce the transmitted data signal accurately. 
[0009] 

[Means for Solving Problem] 

Thus, in accordance with the present invention, a data 
transmission system in which a data signal, each including frame 
synchronizing signal, of a plurality of channels are 
superimposed by a parallel /serial converter to generate a 
transmitting signal in a transmission side and the transmitting 
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signal is separated by a serial/parallel converter to reproduce 
a data signal of each channel in a reception side, wherein the 
data signal is superimposed so that frame phase of the data 
signal of each channel is shifted each other in the transmission 
side, and wherein channel information is detected based on frame 
phase information extracted from the separated data signal and 
timing of the serial/parallel converter is adjusted so that a 
predetermined channel is outputted from a desired output port 
is provided. 
[0010] 

Moreover, in accordance with the present invention, a 
data transmission system comprising a transmitter comprising 
a plurality of input ports which receive data signal each having 
a frame signal and a parallel/serial converter for 
superimposing data signal to be inputted through the input port 
with frame phase different each other to generate a transmitting 
signal, a transmission line for propagating a transmitting 
signal sent from the transmitter and a receiver comprising a 
serial/parallel converter for separating the transmitting 
signal received from the transmission line by each data signal, 
a plurality of frame synchronizing sections which each 
frame-synchronizes the separated data signal and extracts frame 
phase information, a plurality of output ports for leading an 
output of the frame synchronizing section to outside and a frame 
phase deciding section which detects channel information based 
on the frame phase information and generates a controlling 
signal for controlling timing of the serial/parallel converter 
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so that a predetermined channel is outputted from a desired 

output port is provided as a system for realizing the above data 

transmission system of the present invention. 

[0011] 

[Operation] 

A main feature of the data transmission system according to the 
present invention is that identification of channel is made by 
frame phase information at the reception side. 
[0012] 

Namely , in the conventional data transmission system, it 
is necessary to add channel number signal to each data signal 
or to constitute the transmitting signal by multi-frame by 
adding multi-frame synchronizing signal to the transmitting 
signal in order to identify the channel number of the data signal 
superimposed. However, in these systems, since an auxiliary 
signal of some kind is included in the transmitting signal, it 
is unavoidable that effective data transmission volume is 
reduced and conversely transmission rate of the transmitting 
signal increase. 
[0013] 

On the other hand, in the data transmission system of the 
present invention, since frame phase information itself in each 
data signal is used for identification of channel, it is 
unnecessary to add the auxiliary signal to the data signal or 
the transmitting signal, and transmission rate of the 
transmitting signal is not affected. 
[0014] 
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Namely , in the data transmission system of the present 
invention , when data signals of a plurality of channels are 
superimposed at the transmitter side, data signals having 
different frame phase by channels are superimposed by the 
parallel/serial converter to generate the transmitting signal. 
On the other hand, the receiver has the frame phase deciding 
section and separates the transmitting signal by the 
serial /parallel converter and then extracts frame phase 
information by the frame phase deciding section. In the data 
signal to be transmitted by this system, since frame phase is 
shifted by each channel, whether timing in separation process 
of the transmitting signal is suitable can be decided based on 
frame phase information. 
[0015] 

The present invention will now be described more 
specifically with reference to an embodiment, however, the 
following disclosure is only one embodiment of the invention 
and does not limit technical scope of the invention. 
[0016] 

[Mode for Carrying out the Invention] 

Fig. 1 is a diagram showing an example of constitution 
of the data transmission system which can realize the data 
transmission system of the present invention. 
[0017] 

As shown in Fig. 1, a transmitter T is comprised of n input 
ports 1-1 - 1-nand a parallel/serial converter 2. On the other 
hand, a receiver R-2 connected with this transmission T through 
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a transmission line 3 comprises a serial/parallel converter 4 
which receives a transmitting signal , n frame synchronizing 
sections 5-1 - 5-n which each receive an output of the 
serial/parallel converter 4 and n output ports 6-1 - 6-n 
connected with frame synchronizing sections 5-1 - 5-n 
respectively. In addition , the receiver R-2 comprises a frame 
phase deciding section 8 which receives a frame phase signal 
from each frame synchronizing section 5-1 - 5-n and generates 
a controlling signal for the serial/parallel converter 4. 
[0018] 

In the data transmission system constituted as described 
above, n data signals X of 1-n channels each including a frame 
synchronizing signal are inputted to each input ports 1-1 - 1-n 
of the transmitter T. These data signals X are superimposed 
by the parallel/serial converter 2 to send to the transmission 
line 3 as one transmitting signal Y. Here, frame phase of the 
data signal, to be inputted to input ports 1-1 - 1-n, of each 
channel is different from each other. This mutual shift of 
frame phase is predetermined by each channel. 
[0019] 

On the other hand, the serial/parallel converter 4 of the 
receiver R-2 separates the received transmitting signal Y to 
n parallel signals to send to frame synchronizing sections 5-1 
- 5-n respectively. Each frame synchronizing section 5-1 - 5-n 
extracts the frame synchronizing signal from the inputted 
signal respectively and outputs to each output port 6-1 - 6-n 
as data signals P or Q after synchronization. And, each frame 
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synchronizing section 5-1 - 5-n inputs frame phase information 
of the data signal that each section outputs to the frame phase 
deciding section 8 as a frame phase signal. The frame phase 
deciding section 8 generate the controlling signal to adjust 
timing of the serial/parallel converter 4 in the case where a 
data signal of the desired channel is not outputted to the 
predetermined output port, that is, when a data signal Q shown 
in Fig. 1 is outputted. 
[0020] 

[Effect of the Invention] 

As described above, in the data transmission system of 
the invention, channel information which is necessary when the 
transmitting signal is separated at the reception side is added 
by frame phase of each data signal. Accordingly, it is 
unnecessary to add the auxiliary signal such as channel 
information signal, multi-frame synchronizing signal and the 
like to the transmitting signal, and multiplex transmission is 
realized without affection to transmission rate of the 
transmitting signal. Such data transmission system of the 
present invention can be used advantageously when a digital 
signal of multi-channel is transmitted by time division 
multiplex. 

[Brief Description of Drawings] 

Fig. 1 is a diagram showing an example of constitution 
of the data transmission system which can realize the data 
transmission system of the present invention. 

Fig. 2 is a diagram showing one typical constitution of 
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the data transmission for realizing the conventional data 
transmis s ion system . 

[Explanations of letters or numerals] 
1-1 - 1-n input port 

2 parallel/serial converter 

3 transmission line 

4 serial/parallel converter 

5- 1 - 5-n frame synchronizing section 

6- 1 - 6 -n output port 

7 channel number identifying section 

8 frame phase deciding section 

A, C, D, X, P, Q data signal 

B, Y transmitting signal 
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FIG. 1 
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S/P CONVERTER 
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FRAME SYNCHRONIZING SECTION 

FRAME PHASE DECIDING SECTION 

OUTPUT DATA 1 

OUTPUT DATA 2 

FIG. 2 

INPUT DATA 

CHANNEL NUMBER 
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OUTPUT DATA 1 
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